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• INTRODUCTION . . . 

•1.1. When the problems related to. the development and transfer 
of computing sciences and technology in developing countries - _ 
should be examined, it is convenient to set-up an appropiate - 
frame of reference within which both, .the pertinent characte-- 
ristics of development and the general existing conditions in- 
these countries, can be defined and evaluated. 

In this way, it is possible to establish the most ds 
sirable trends and the best! recommendations can be suggested. 
J.4. The author considers that the most important features of - 
an adequate frame of reference are the following: 

4.4.1. a> Deve I oaten t requ I res chances and t ran s f o rma t : on s , 
not simply expansion of the existing production, services and- 
-educational facilities. * 

b} ChanceS and transforms tions include not only these -- 
in capital and consumer goods, in public and private services- 
and in management methods, but also in attitudes and In the 
way s and means with which things are done In industrial and -- 
commercial practices, as well as in sociological relationsnips. 
And, as a result, in the whole of the socio-economic structures. 
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' c) The only way of inducing necessary changes and - - 
transformat ions in developing countries is through innovation . 
And innovation is only possible if there is M new un- 
derstanding^and 11 understanding the new **• 

d) With the present state of scientific and technolo- 
gical development, and in particular, considering the impact 

that " new " computer science and technology has in any pro- 
* • ^ ' 
cess of development, it is necessary for developing countries 

not only to have a high and ex-tensive capacity to understand 

the exogenously originated computer related science and tech 

no logy, but also to strive to^stablish certain amount of en 

dogenously created 11 new understanding " about the applica-- 

t ions that computing technology shouio find in their processes 

• • 
of development. * - 

e* Sound policies for both requirements can be imple- 
mented, when it becomes generally recognized that innovation 
.includes invention, which is the creation of ideas and their 

4 , • 

reduction to practice. — 

* * 

. . innovation , thus, consists in the rational bringing - 

of inventions into widespread and useful utilization. 

f) A last, but not least, consideration is to realize 

* • 

that. the best mechanism for the introduction of innovation 



is what has come to be known as ” couoft lu g 

Cou p! in q is the complex mechanism through v;hich an - - 

/ 

effective and active dialogue between tthe originators and the 
users of inventions takes place. 
i.i. 2 . General local characteristics. 

The great variety' of degrees of development among non- 
industrial ized countries ,* makes it extremely difficult to es- 

• v 

tablish a set of " universal* 11 characteristics from which - - 
sound recommendations for a programme to strenghten interna- 
tional co-operation and to encourage tfeie use of computer scien.. 

m 

ce and technology for development, couHd be set forth. - • 

But as natural, any attempt to establish them ( evien - 

r 

If it turns out to be a partially inadequate or incomplete — 

* - 

effort ) can always serve a useful purpose. 

. a. An important stumbling block in any effort to_ encou. 
rage a rational and scientifically formulated use of computer 
and data processing science and technology for the accelera- 
tion of the process of development. Is the f ragmentary . ( even 
inexistent in some cases ) degree of definition of the major- 
objectives of the national economic, social and cultural deve 

lopment. — 

* fa. As a result, it is difficult for developing coun- - 
£ri0S to establish well-balanced, financially feasible and -7^. 



rationally implemented and coordinated plans ( encompassing 
governmental', paragovernmental and private needs ) for the- 
acquisition, installation, utilization, up-grading and chan 
geover of computing and data processing faci l i ties. 

c* A major consideration is also that, in general, 
a very high " social “cost is attached to the installation 
of every computing system, as compared with what is true »o r 

economically advanced countries. 

This " social “ cost is a result not only of the un- 
favorable rates of exchange between local currencies and 
the foreign currencies in which these equipments have to *be 
paid, but also in the priorities In the utilization of 
» hard " divisas and, perhaps more crucial. In the fact that 
labor costs are still much lower than those in advanced coun 
trie^which^at least partial ly s have served some of the ma- 
nufacturers for establishing the rental and purchase prices 
of computing and data processing gear.. 

This last fact makes it much more difficult to justj. 
fy a relatively substantial expenditure in this kind of — 
.equipment ( even if clearly defined objectives and tasks in 
favor of their installation and use for development are es- 
tablished ) vis a vis the cost of realizing many of them -- 
with manual help of qualified and semi-qual if ied personnel- 
whose trainnjng has been started, in many cases, since very 
few years back. . :• . • 



j.i.3. The average degree of inneficiency in the utili2a-- 
tion of computing and data processing systems is higher -- 
'than that found in advanced countries. The subutil Ization- 
and misuti 1 ization of these equipments is a factor of great 
importance in diminishing their impact on the process of - 
development. .• > 

Some of the most important factors related to this- 
phenomenon are listed in the following paragraphs. 

1.1.4. Developing countries wishing to get ahead in compu- 
ter science and technology find’ themselves gripping not on. 
ly with the two classical problems or hardware and soft — 
ware but also with two extra ones which the author has bapj: 
Ized as ha rd-sof t*ware Sot! soft- hardware . 

1.1.5. The hard-software problem consists mainly in the im 
possibility of understanding 9 of " debugging “, and of in-- 
troducing adequate or needed mod If Ications in the scftnvare 
( operating systems, compiler translators, utility routi- 
nes, application oriented packages, etc. ) provided by the 
local representatives of manufacturers. 

This is mainly due to three factors: the lack - - - 



of knowledge and sophistication from the part of the user's 
personnel, an even worse lack of deep and operational know- 
ledge about these items from the part of the manufacturer's 

\ 

local branches personnel , and the sales oriented "once- ins 
tailed, once- forgot ten " attitude that In general, these -- 
vendor's branches have to resort to as s result of their -- 

S " 

own situation v/ithin developing countries. 

• • , - 

. * V . * • 

\.t. 6. The soft-hardware consists ‘In., the numerous and va -- 

ried inte.rfaces and auxiliary cus>bm-made equipment that de 

veloping countries should be technically capable to develop 

in order to up-grade already Installed computing gear with- 

more recent pieces of equipment. 

* 

Some related considerations are pertinent: 

AsVnatural, amortization ( in real terms ) of data-- 
processing systems, takes a longer period in these countries 
than It takes in advanced ones. As a result, in many instan- 
ces it could be much better for a " second generation insta. 
llation ". to be able to design and build interfaces for, let 
us say, connecting to it modern conversational or remote 
batch stations, then to spend the significant quantities in- 
volved in shifting to a " third generation " system with all 

the costly burden of reprogramming, retraining and increase- 

* - * • 

in costs. 

. Unfortunately, the great majority of develop- - - 



ing countries find themselves without the proper personnel 
and techniques for the development of these interfaces and 
of the auxiliary equipment,, because design and construction 
of digital elect/onic equipment is usually an area grossly 
neglected in their highs? education and technological ins- 
titutions. 

^ • 

The end results is that in these countries the real- 

» 

governing factor In the decision- to purchase or rent a com 
puter system and in establishing the *' turn-over " of data* 
processing equipment is the agresiveness and drive from -- 
the sales forces of the manufacturers. 

. £ 

4.i.7.This last condition is aggravated by the lack- 
of experienced enough people which could help in elaborat- 
ing sound and sober evaluations of different available - - 
equipments and rational judgements about their most desira 
ble or useful utilization. 

T.i.8 The scarcity of properly- trained personnel ex-, 
tends ( in some cases representing quite an acute problem) 
to every one of the areas related with the installation -- 

• f 

and utilization of the computing systems. 

All developing countries experience dramatic short - 
ages not only in programmers and systems analysts and de-- 



signers, but also 'in maintenance technicians, in operators, 
in managers of data-processing centers, and even in techni- 
cians with the necessary training and experience. to secure- 
sound air-conditioning .systems and trouble-free electrical- 
installations. 

2. THE RESULTS ALREADY OBTAINED 

1.2.1. In spite of the lack of specific and properly de 
fined goals and plans the use of computers for their de- 
velopment, some non-industrial i-zed countries have made subs, 
tantial advances in using these equipments properly. 

1.2.2. In these countries, the number of computers ins- 
talled goes from zero to roughly 1 per 200,000 inhabitants. 
( In economical ly advanced countries this index runs from 1 
per 50,000 to ' per .-C^O Inhabitants ). The distribution - 
of these systems among areas of application ( business ar.d- 
commercial, engineering and scientific, education and train 
ing, military and defence ), is fairly similar to that ob-- 
served In advanced countries. The reason Is that the loca*- 
agencies of vendors follow, in general, the patterns known- 
for the countries of origin. The slightly relative larger - 
percentage of computer systems devoted to business, commer- 
cialand clerical applications in-developing countrier? Ts- 
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a reflection of their weakness in the#- use in engineering 
and scientific work, their slowness in utilizing computers 
in education and training, and their almost non existent - 
( fortunately } computer based military and defence re - * 
search.. 

In any event, an idea of. in how an incipient stage — 
the utilization of computers is in developing countries, -- 

can be derived from the fact* that a rough world-wide avera, 

• * 

ge in automatic computing capacity can be set in about 2 - 

to 3 operations per second per capita , while not even the- 

most advanced among the developing countries reaches an — 

average above 9.5* operations per second uer capita , ( In- 
^ * 

advanced countries this index runs as high as 20 to 30 ope 
rations/inhab i tan t }. 

j.2.3. The advances reached in some of the developing - 
countries can be summarized in the following way: 

a. The majority of these countries have insta-- 

Iled computers of varying capacities in some of their high 
er learning institutions. - 

b. This has provided the basis for the integra- 
tion of small, selected groups of advanced students and — 

progressive professionals, which have been exposed to, and 
• • «• 

are utilizing extensively and intensively, - - r • •• 



the computing machinery and technology. Nowadays* these groups 
are acting as triggering factors for more and better computer- 
installations. But in general, there is still a long stretch— 
to be covered until the large majorities of students become — 
conversant with the variety of computer applications. 

c. The upper bracket of the industrial, commercial and - 
* services enterprises of a substantial part of these countries? 

. • • V 

have installed or are in the process of installing, computer - 
system*. . \ 

And even in these cases where these enterprises are owned 
by,- or branches of, larger foreign consortiums, the use of 
automatic data processing systems has initiated a revolution - 
in management attitudes and techniques. 

d. There is, in almost all of the developing countries 
a strong tendency to Increase the use of computers in govern- 
ment operations. 

The extent of the benefits derived from this fact will — 
undoubtedly be of extreme importance. 

The ( still slew ) evolution In the tax structures. In — 
the handling of population files, in better allocation of fi - 
nancial resources, in more rational control of foreign divisas, 
in more efficient methods for the transportation and distribu- 



tion of consumer goods. In the scientific location of plants 

and urban developments, in accurate surveys of natural resour 

• « 

ces, is already having a revolutionary impact in the transfor 
■ mat ions required for development. 

e. In the field of international cooperation, deve-- 
loping countries have also made substantial progresses. As na, 

v tural , a large percentage of.their^ international activities - 
is polarized towards those, from the economically advanced — 
countries, which are very active in computer science and tech 
nology. But exchange among them has been increasing along the 

• last S'- $ years, and relations with active international or* 
ganlzations ( IFl F, IFAC, ISIS ( previously FIO ) , etc. ) - - 
have been also steadily increasing. 

f. During the last 5-6 years, it has also been no- 

• ticeable the sharp increase in the number of foreign experts- 
from advanced countries which travel, visit, advice or teach- 
in developing countries. 

UNESCO has been an important' factor in fostering this — 
stream of expertise and, as can easily been cons tata ted, it - 

• has proven quite an important factor in raising the technical 

~ level of utilization of computer and data -processing gear. 

s 

*; g. Last, but not least, comes theadvances made In - 
the high level training of selected personnel in univer 



_ sities and research centers of advanced countries. As it is 
well known, this is a very necessary and convenient policyj 
even if it involves the high risk of losing a substantial - 
amount of the students, which remain in the recipient! coun- 
try for large periods, and even for ever. :• ■. 

o As It Is proven by the statistics published by the — 

most advanced countries, the absolute figures of undergra- 
duates who travel for the specific purpose of obtaining aca 
demic degrees or high-level training in reputable institu-- 
tions of the advanced coun tr les-.in Computing Sciences has - 
increased more than ten-fold in the last 8 years, probably- 
. surpassing today the figure of 600. ' . 

i. 2.4. Summing up, it is anyway necessary to point - 
out that there Is a broad gamma of ** degrees of achievements 
to the encountered. As the definition of “ developing cour.- 

m 

try " itself Is so- loose as to encompass from Poland to So- 
livia and Paraguay, and from Mexico to New Guinea and Cey- 
lon, it Is only natural to find out countries where no com- 
puting systems has been installed as yet^and countries - -- 
where a substantial activity in computer science and techno 
logy is under current development. . 



Logically, this is a major difficulty in the design 




and Implementation of a world-wide program through which the 
United Nations could play a significant role in furthering - 
the efforts of developing countries for the application of - 
computer technology to development. 



1.3 PROBLEM' AREAS 

. 1.3.1. As it Is evident, the previous material includes 

references to several of the problems which the use of com- 
puting and data processing equipment poses to developing - - 
countries. Anyway, and for the sake pf easier reference, the 
following order would be kept in the following comments about 

these subjects: '.V- / • • 

# - ."*****' " . * • 

a. Educational and training. 

b. Assesment and decisional. ‘ 

c. Installation and operation. 

d. Up-grading, betterment and changeover-of compute 
; ing gear. 

.e. Software acquisition and consulting services, 
f. Financial and social impl ications. 

-- 1.3.2. Educational and tra in inc 

a. As it is known, there are more than LOGO univej: 

• sities and high- learning institutions all over- 

- ... .the world. _.The total registration in these i..stj 

tutions surpasses the figure of 16 million stu- 
dents. 

b. The total number of these institutions which are 
equipped with computing and data processing sys- 

• terns falls somewhere between 800 and 1000- 



As natural, the largest part of them are institutions 
established in economically advanced countries. 

If an estimation is made about the number of students 
exposed to computer science and technology within high-lea£ 
ning institutions in developing countries, it is evident -- 
that the figure is extremely low. Not only because of the - 
small percentage of uni versifies possessing computing equip- 
ment, but also because of the more limited percentage of -'- 
the total students population which is reached, and gets in, 
terested, and the relatively modest capacity of the insta-- 
lled equipment. 

1.3.3. As a result of these circumstances and of the - 

i - * 

scarcity of top-level professors and instructors , a subs- - 
tantial number Of the computing centers within these uni - 
versitles have fatally fostered the creation of 11 el i tes "- 
and small groups of technicians, which after some time - 
might even have a negative Influence Tn_ the dissemination - 
of widespread knowledge and use of data processing facili- 
ties and techniques. - ; •• . _ 

In a scientific and technological field as divei — 
sified and as rapidly envolvtng as this, progress and deve- 
lopment depends largely on securing massive affluence of -- 
people interested in the applications of computers in all - 



and every one of their actual and potential fields of inte- 

' " . ” . » ‘ * ' • • ' , k ' • 

rest. . ’••••' ; * • * •" . .. 

1*3.**- This is more so, when there is a special Inte- 
rest in the application of computers to economic and social 
development, as it is well known that the degree of depen — 
dance of these computer applications on data-gathering, adei 
^uate surveys, automatic statistical data reduction, etc., - 
grows exponentially as we move from scientific and enginee- 
ring applications, to business7~‘economical » social and psy- 
chological applications. 

And the securing of prope^computer-oriented informa- 
tion capturing networks and artifices, depends largely in the 
existence o| sizable numbers of researched, project leaders, 
managers, advanced students, etc., with a sound knowledge - 
about data-process ing equipment capabilities and techniques. 

$.3-5. One of the problems in this area Is, thus, to - 
establish methods. and Introduce the necessary changes in pro 
grams and curricula, to -expose as many students from pre - - 
university level ( that is from ages 12 or 13 to ages 17 to- 
19 ) as possible, to the potentialities of computing equip-- 

i? 

ment and techniques even ? f not enough , or even ing computers 
at all , are aval lab 1e for providing the highly desirable -- 



hands-on experience. 

To achieve this* developing countries should resort 
more and more to the actual and future relatively cheap mo- 
dels of programmable desk calculators. 

The advantages to be derived from a vigorous program- 
along these lines are not only those represented by the dy- 
namic pressure and intelectual unrest that these students 

* 

will carry on to their future professTanal schools, but al- 
so because of the enormously high rate of drop-outs so *eha- 
racterlst Ic of developing countries. 

These numerous groups of drop-outs will easily find be.t,te.C- 
rewarded and best fitted ( to the impending world they will 
have to live in - ' ) jobs, and at the same time, will be more 
evolutionary factors than the groups of in-the-work trained 
technicians, programmers and systems analysts, so painfuly- 

Ticid/ * .... 

and costly tralned v in the still scarce computer installations 



I.’3»6. A parallel and equally urgent problem In developing 
countries, is the problem of adult education and training in com 
puter technology* As natural, these problems are more acute in - 
these countries, which for so long have been deprived of the po- 
ssibilities of turning out well educated and technically equipped 

people. • ' ..... * 

. . * _ ■ ■ • « . - • # 

These countries have few, or relatively few, educated peo‘- 

• - 

. pie around whom the complex programs necessary for the effective 
and rational applications of computers to development, could be - 
built. **-.7 

In order to cope with this problem, it will be necessary - 
for these countries to modify the traditional idea of formal edu 
cation finishing at the age of 20 to 24, and to organize educa- 
tional and training programs for engineers, economists, sociolo- 
gists, psycologists, educators, etc., to become conversant with 
the capabilities of computing, equipment and with the possioIII- . 
-ties they entrain for their respective fields of activities. 

Groat Imagination should be exercised for the estaolish-- ~ 
ment of these programs, and there Is no doubt that internatio — 

• nal organization like the United Nations could play a leading - 
role in the promotion of the development of training material - 
in records ( similar to those quite successful for the teaching 
of natursl languages }. O') in video-tapes, for audio-visual and 
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closed-circuit television teaching, by mail, etc., etc. 

1.3-7. Another problem related with training and education 
is the difficulty of getting top-level foreign experts and pro- 
fessors for long enough periods for their visits to be really -- 
constructive and formative. 

* There is a little doubt about the advantages of having lo- 
. caliy res ident-p rofessors teaching in adequately equipped and staf- 
fed centers established in developing countries, as compared w? th 
the. sending of ( necessarily ) small numbers of students to cen- 
ters, es tab 1 i shed in advanced countries. 

The most obvious advantage is the possibility of surround*’ 
ing thes^ experts and professors with suitable amounts of native 
students, versus the possibility of attrition caused by the loss 
of some of the under-graduate students sent to pursue graduate - 
•studies abroad. 

Another advantage is the possibility for the visiting ex- 
pert to organize, in paralel v/Ith his teaching assignments, one 
or more, modest research and development projects through which 
(1) The Latin American Institute for information and Computing- 
Sciences (1LAC1C), ^s currently developing such recorded courses 
in FORTRAN, COBOL, and ALGO* , to be recorded, in Spanish and Por- 
tugal.* . . 



the students around him could derive additional knowledge, ex- 
perience and research-and-development-or iented habits. 

One more, is the opportunity they have to enter in con-- 
tact with the computing and data processing community at large, 

and the possibility of thus enlarging the scope of his techno- 

* . * * " • * . 

logy transfer Ing capabilities. 

Another one, is the contribution that these relatively - 

• vs s 

.long teaching assignments ( less than 3 months are not very -- 
commendable ) make to the. very needed academic mobility (in - 
high learning institutions from both, the advanced and the de- 

m 

veloping countries ) and to the increase of Intelectual- permea^ 
bill ty of developing countries. 

The most* important of the potential disadvantages Is the 
lack of explicit guides and methods about how to get prepared- 
for these visits. Experience has repeteadly shown that, in ge- 
neral, it takes from 2 to 3 months of the expert's time to get 
his native students and col laborators " geared- in " the subject 
matter and methodology he is supposed to teach. And this has - 
been true, even in cases where there Is not a language barrier. 

1.3.8. From all che " problem areas " which could be - - 
brought up in relation with education, the most important one - 
IF APPLICATIONS OF COMPUTERS TO DEVELOPMENT IS OUR CONCERN, is 
the lack of adequate departments and schools in which the appro 
piate, ” mission-oriented*' curriculum and syllabuses exists. 



There is not doubt about how much more effective and ra- 
pid the implementation of good measures for development would- 
be in developing countries if, at the same time the 11 what to- 
do " is taught and made explicit, the " how to do it " is mas- 
tered and practically tested. But unfortunately, and generally 
speaking again, developing countries do not have within their 
high- learning institutions, programs and curricula flexible -- 
and varied enough to produce the required 11 development engi- 
neers “, simul taneously conversant with the disciplines and -- 
techniques necessary for conducting research in, and planning 
for, development, and with computers and their applications to 

social and economic development. 

/ • . 

Even where Computing Sciences Departments have been ini- 
tiated, the strongest tendency is to copy the corresponding -- 
programs implemented in institutions from advanced countries - 
which, is general, are very strong and complete, but rather — 

( and it is .understable ) specialized and narrow. 

Such types of curricula are the most advisable for these 
latter countries not only because they have a relatively large 
number of computers, but also because in them it is quite easy 
to integrate groups of mul t id I sc ip 1 1 nary groups wh.en^vec_- 



the need for planning and implementation of a complex problem 
( like economic and social development ) is tackled. It is also 
advisable, because these countries have flexible educational- 
sys terns in which the students can get credits from quite a wide 
spectrum of interdiscipl inary departments while, generally — 

speaking, in developing countries the educational system are- 

: . « 

c- much more " department-oriented 11 and inclusive, and scholar- 

* . 

mobility is more restricted. 

1.3.9. An additional problem in the educational area is 
the scarcity of good electronic departments or, at least, of- 
good intensive and comprehensive ..courses on digital electronics. 

As It is well known, a satisfactory and useful utilization 
of computers depends heavily in the aval labi 1 i ty not only of- 
top-notch maintenance technicians but also in the possibilities 
of up-grading existing equipment through inter-facing to them 
more modern pieces of machinery and even matching together in 
an interconnected system, different types and brands of elec- 
tronic computing systems. ----- - - * - - 

The vigorous fostering of good schools and/or intensive 
courses for the enablement of professionals for these tasks, is 
also an important problem area in the educational systems of de 
ve loping countries. ’ - 



* • j . 




As It is logical, it implies not only the problem of ‘pro 
viding good teachers and instructors but also modern laboratory 
and workshop equipment and components. And even more, when es- 
tablishing these nuclei, it is necessary also to keep in mind- 
that it is not enough for them to be capable of Instilling - - 

good practice, as good practice alone will certainly not be -- 

• * . « 

good practice in few years tjme, mainly because computers them 
selves are in an almost explosive rate of development, but al- 
so to develop research and development capabilities In them. 

1.3.10. The same consideration are true about the import 
ant field of data communications. 

in this field, some of the developing countries face a - 
rather awkward position as they might have brand-new, modern - 
micro-wave and carrier communications between different cities, 
within their territories, while suffering out-moded and unre-- 
1 table voice-grade networks within their urban centers. 

(n addition, the production of qualified engineers and - __ 
technicians in these fields leaves .also much to be desired, -- 
mainly when the hiih-rate, high-rel iabi 1 i ty-needs posed by - - 
data .communication are faced. 

1.3.11. On^e last important area,, is^.the lack of scholar 
mater i*a 1 , of good multi-lingual glossaries’ and of efficient 
and wel 1 -organized information and documentation centers. 



1.3-12.' References will be made, at this stage,* to. Mo 
bile Computer Centers and to some experiences gotten from - 
them. . ' 

a. As it is known, for several years a ” mobile - 
computer center. “ was utilized by the author in Mexico as - 
an educational device with the purpose of creating, at pro- 

vinclal universities, groups of local people interested in- 

> . » . * . *■* 

pursuing the development of computing activi ties at their - 

respective localities. The aim was, in short, to create,- jjn, 

novation trigger inG groups " through " coupling 51 between ex 

perts from the parent Computing Center and the local groups. 

* 

A small digital computer and portable analog com-- 
puter were mounted In a truck, and an extensive program was- 
implemen ted, teaching to professors, to undergraduate advan- 
ced students and to selected persons from the local govern-- 
mental agencies, industries, commercial and service enterpn. 
ses, etc. . 

b. The intensive train ing and the hand-on experien 

ce given during the tv/o-v/eeks intensive courses met, without 

exception,' with an enthusiastic response. The spectrum of -- 

problems of real. Immediate interest proposed by attendants 

was almost always larger and more intelectual ly simulating - 
• * * • * 
than that usually found in the conventional courses taught 

regularly at the university where the medium and large-scale 



computers were installed. . . . . 

The experiences derived seem to demonstrate that once 

■* . - • 

the Interest was aroused ( in general through trips made by 

persons two. to three weeks before the arrival of the 11 mobj. 

/ • 

le computer center 11 ) the attendants usually displayed more^ 

ingenuity and demonstrated more Interest and responsibility 

than in those cases where the students felt that the compu- 

* * 

• ' . . * • # , • * • 

ter gear was permanently established and within the " reach 

of their hands ,l . 

ft was also consistently observed that the rate at -- 
which the -more hetereogenous- groups of students learnt, - 
was higher than in the conventional courses held at the per, 
man en t computers center. One reason for this, was probably- 
that professors and students were mixed and taught together^ 
with emulation strong among them. . 

Two' added factors seemed to be also important for - - 
reaching these results: The first one, was the special psy- 
cologlcal atmosphere created by the certainly about the - - i 
« loosing M of the computer after a two to three weeks pe- 
riod. The second one, seemed to be both, the better conditions 
.under which the Instructors sent along with the equipments 
used to works, ( as the detachment of .their usual ly heavy sche 
dule back at - home gave them ample time to -give personal -- 
attention to relatively high numbers of students, attending 



the mobile courses), and the. fact of fnaving the traveling com 
- puters exclusively devoted to the course, without any other - 
commitment or processes going on concurren tly. 

c. The main disadvantages encountered were the fol- 
lowing: The first, was the dwindling away of the interest and 
the enthusiasm, once the Mobile Computing Center moved to its 
next scheduled assignment. The second* was- the ".internal - - 
brain drain 11 provoked by th’e moving of the best of the stu-- 
den-ts from the mobile courses, to the parent Computing Center 
and their final settling down In the main city, in spite of - 
the varied methods put in practice to encourage them to go -- 
back to the cities and universities they were originally work 
ing for. ** . . . ’ *. 

As an incentive for keeping up the interest of the- 

t 

trained groups , free-time In the mediuna and large-scale corn-- 
puters Installed at the parent computing center was offered. - 
- This imposed the necessity of giving training in more than -- 
one computer and of establishing an assortment of communici-- 
t ion' channels. 

The experiences derived during these years proved - 

ho v/ difficult wcu Id be to developing countries to establish - 

# 

•remote-access terminals linked’. to a central computer. In gene 
ral the communications networks In these countries are - para, 
doxically - very old, and the state of conservation is poor. 




This is generally explained by political and econo- 
mic reasons, as the ( usually foreign ) companies which have- 
hold the concessions for these public services are reluctant- 

' ^ K. 

to make the large investments necessary to modernize the net- 
works and, at the same tiem, to cope with the investments re- 

• quired by the extensions called for by the increasing demand, 

■ . - • . ‘ •.***. . .* * •' 

fearing the understable popular pressures for the transfering 

* . *> • 

of ownership of public services to state-controlled companies. 

Further Investigation, pointed out the fact that — . : 

the situation tends to be even worse for in-the-city networks 

( voice-grade networks ) as they tend to be even less modern- 

1 * ... 

.. than carrier or microwave links recently- es tab 1 i shed be tween - 

cities. - 

• d. The usefulness of Mobile Computer Centers for’-- - 

the creation of M technology poles 11 which could become acti- 
ve factors in the development of computer and data processing 
; sciences, depends on several factors. 

i. The first of them is that the geographical and - ’ ' 
organ izational s-ructure of the developing country should-- 
lend itself to the use of such a technique. In the case of Me 
" . -xico, when the Mobile Computer Center was launched, only the 
two largest high- learning institutions had' ‘computing centers, 
and both of them are located at the capital of the country, in the 




rest of the 39 universities and high-learning Institutes of 
this country, every degree of awareness about computers and 
their applications could be found. Si* years after the Mob^i. 
le Courses* were launched* five more .of the universities - - 
have installed computers. 

The most Important ones among these institutions were 

* • . ; _. ' * 

the ones selected for the periodic visits of the Mobile Corn 
puter Center. All of them are connected with the capital ci 
by good highways and by telephonic lines. Two of them we re- 
connected also via carrier channels. 

ii. The second factor is to have the possibility and- 
financial resources to equip the truck, a portable digital- 
computer to mount on it and the capability to cover the - - 
operating costs. 

iii. The third factor -and probably the most critical 
one - is to have a minimum of available experienced instruc 
tors , professors and maintenance technicians. And in addi- 
tion,' It should be possible to be In a position to spare -- 

* • • 4 
enough of their time, not only for the travels themselves - 

but also for the preparation of the teaching materials of - 

the exercises, etc., etc. 

*iv. A fourth factor, is to have a large-scale addi ti^ 
nal computer which could support the activities of the eft f — 
ferent trained groups, once the mobile computer moves to an 
other ci ty. 



v* One additional factor, is to be able to devise an 
effective way of discouraging the permanent migration of - 
the best of the provincial students . towards the parent com 
puter center. And of giving them continued technical and - 
scientific support until it becomes possible for the local 
group to install their own computer. . 

The parent computing center can help the local groups* 
in this last respect, by allowing them free time in his 
large scale computer ( which they could charge for ) to -- 
their local customers. In some instances, and when the lo- 
cal group has become technically strong, they succeed in - 
building a host of users that could eventually support -- 

their own Installation, leaving ample time for the scien- 
. * / ' 

tific and technical activities of the promoting croups. 

e. If mobile computer centers are to be used for 
the specif ic purpose of fostering the application of com-- 
puters system to economic and social development, it would 
be necessary to put special emphases not only in the proper 
integration of the local groups C which will have to Include 
economists, sociologists, applied mathematicians, etc. )- 
but also in reinforcing and enlarging the teaching, groups 
and the materials which should be taught. ■*'" 

g. In addition, the purpose should be also more 
encompassing, as it will have to have as an objective the 
creation of a group working in the Intersection of both -- 



areas, computer science and technology and planning and ma- 

. naging of development. • • 

• * 

' If possible, the efforts should simultaneously -- 

strive for obtain Ing the implementation of suitable curricu 
la at the local high-learning Institution, for a more regu- 
lar and professional production of welKtrained computer- - 
oriented specialists in development science and engineering. 

h. A la$t remark seems to be pertinent, and that- 
is, to point out that the concept of “ mobile computer cen- 
ters 11 can be extended and modified to " mobile " national- 
and international groups carefully integrated experts, by - 
' professors and by advanced students from advanced and deve- 
loping countries, which could visit reputable and solid com 
put ing centers established in developing countries ( If, na 
turally, they are interested in promoting the eppl Icat ions- 
of computers to economic and social development }for periods 
of 3 to 6 months and^with the specific purpose of developing 
the necessary hybrid groups. Not all the members of the "mo 
bile 11 groups have to be simultaneously in the recipient -- 

II) 

center, as they could be conveniently spread v to cover a care 
fully drawn program. 

This possibility will be taken over again in the- 
second part of this paper, where some suggestions about the* 
possible role of the United Nations In this field are pre-:-' 
sented. It Is sufficient, now, to mention at this sta ge that 



a proper and careful previous preparation for these type of 
Intensive and mu! tidisciplinary 11 mobile 11 sets of courses- 
would be much more necessary than In the case of the visit- 
of one single expert. 

The recipient computing center will have to be . 

. prepared to assemble the indispensable group, pooling toge- 
ther all and every one of the necessary talents, experiences 

■ and backgrounds. This is not an easy task, even in capital- 

. - -•** . * \ 

cities of developing countries; it is even more difficult,' 
.at provincial cities from these countries. 

1.3. 13. Another problemarea In developing coun-- 
- tries, is the difficulty to divert undergraduate advanced - 
students from engineering, chemistry, physics, mathematics, 

economics, sociology, etc., to new fields as in the case of 

) : 

Computing Sciences. 

This problem, originated in the relatively rigid- 
structure of curricula and in the lack of incerdepar tamentsl 
academic mobility, makes it difficult to convince advanced- 
students which have taken 5. 6 or 7 semesters of. engineering 
of economic or of any other conventional curriculum, to go- . 
abroad to pursue graduate students in Computing Sciences. 

The most common pattern then. Is to find these -- 
students interested in learning about computers and their - 
applications to their particular field of interest, but not 
in changing over completely to computing and data processing 
sciences. ; • ..." . 
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If more flexibility v/ould be allowed in getting - 

credits in a mul t Idiscipl inan/ way, and if professional - - 
^ * ■ 

( flexible ) careers in Computing Sciences were to be esta- 
blished in universities from developing countries, these — 
drawbacks could be alleviated and the indispensable groups, 
professionally devoted to computing and data-processing - 

sciences', will be formed in a relatively short time. 

* 

1.3.1^* Parallel programs for the training of com 
petent auxiliary technical and administrative personnel - - 
which up to date are extremely scarce, forcing senior ex- .- 
perts to waste their time in the performance of tasks usua- 
lly confided to skilled personnel. 

£.3.i5Jhe solution of many of the preceding problems re 
lated to education will make it necessary to change the ty- 
pical working conditions in high-learning institutions of - 
developing countries. 

It will be necessary to modify the common pattern m 

of a set of disjoint schools and departments, with faculties 

integrated by poorly paid professors which only spend a - - 

small fraction of time, barely enough for teaching their -- 
■ * 

classes to overpopulated ( 80 to 120 students classroom are 

# • ^ 

not quite an exception ). 



The archaic structure, within which the teaching 

of basic subjects is not centralized but atomized and mul- 

# 

ti plied throughout almost every one of the departments a.nd 

schools, must leave its place to a more rational organ iza, 

tion , - 

Sel f-con tain tement and imperviousness to communj. 

cations with others, will have to be abolished. The proli- 

. ■ * •+ 

feration of underfinanced departments and the useless mul- 
tipi ica tion of labor, and expenses v/ill have to be changed- 
by a true university reform. - 

f • V 

And computing act ivi t ies^because of the Interdi^s 

ciplinarity of its very nature, will be a strong factor -- 

( if properly managed and directed } in helping these re-- 

forms to come to fruction. 

1.4. Problem areas . ( Financial aspects }. 

1.4.1. The installation and utilization of -- 

computers is an activity that has many of the characteris- 

tics of " big science ” and many often ly found in medium - 

and small-scale scientific and technological activities. 

♦ » 

As it is well known, it requires a relatively 
high initial investment not only for the acquisition of the 
equipments but also for the costs involved in the physical 
installation and in the training of all the necessary per - 
sonne 1 . - 



On the other hand, once these first stages are sur- 
passed, the exp lota t ion of the facilities and the scientific- 

> 

and technical production derived from them, depends almost -- 
. _ • . 

completely on mental power and the only limit it has is the - 
ingenuity and the capabilities of the personnel around them. 

1.4.2. In spite of this, and speaking in general, -- 
it could be found that governments from developing countries- 
rarely have a clearly defined policy to support the acquisi- 
tion of computer gear and for subsidizing the associated costs 
The main characteristic of resources allocated to - 
the acquisition, installation, operation and up-grading of -- 
computer installations, are. their insufficiency and their lack 

of regularity and stability. 

•• 

There are instances, of the most costly computer -- 
systems been supplied by governments* because of convincement , 
of circumstancial relations of computer experts with govern-- 
mental officials or, simply because of reasons of prestige. - 
But almost always, funds for operating, costs and maintenance- 
expenses, have been much harder to obtain. 

. It is equally hard to get further funds for purchas. 

♦ * 

Ing peripheral equipment or routine supplies for the upkeep - 
of the computing gear. 

Progress has been made in some of the developing 
countries in this respect and when this have. been done the re 
suits have been gratifying. In these cases, the col laboratlon 



of local and foreign experts with governmental officials, has 

1 ‘ • # 

resulted not only in sensible selections of digital electronic 
equipment but a?so in the integration of relatively powerful- . 
centers with the concomitant higher rate of useful- uti 1 izat ion 
and production. 

An added advantage of making governments aware and- 
respectful of the potentialities of cocputers and their appH 
cations, and of securing the*ir financial support for their 
purchase and installation, is their early interest in taking 
advantage of the investments they have made for the processing 
of governmental administrative and technical problems. 

- l.A.3. Even less clear-cut policies can be found — 

about the financial support to the three most important prac- 

t 

tical applications of computers: automation, data comma n Tea-- 
tions and automated Information and Documentation centers. 

The most frequent attitude towards automa tion C_and_ 
in this case automation is taken in its widest sense, compri- 
sing from administrative processes automation, to automatic - - 

control of static and dynamic, mechanisms from continous co- 
discrete processes and equipments ) is the suoerric:al' rejec- 
tion based in the, valid to certain extent, fear of provoking 

- 

massive underemployment. . 

• « 

The maintenance of this reject! ve attitute through 



long periods of time, wi 1 ? undoubtedly have disastrous effects 
in the whole of the economic and social development process, - 
as the productivity of . these countries wi.ll forciblybe more - 
and more low and their competitive status in industrial and -- 
services production v/ill continously deteriorate vis a vis the 
advanced countries. . . 

- - . - M 

Up to now, little has been done « in the field of research- 

• > 

and study of " degrees of au toma t Ion " commendable for develoo 
•ing countries. Because of this, it is not surprising td-f T nd - 

out developing countries which, as art example, are heavily de- 
pendent on the exp lo tat ion of ini ne rat ores and that p r eca i ous 

ly maintain certain degree of competitiveness through maintain^ 
ing extremely low levels of salaries. With proper guidance and 
sufficient technical and scientific advise, these countries -- 
could implement adequate ** degrees of automation ** in their -- 
mining activities which could greatly increase the productive- 
ty and/or the absolute volume of production, with a correspond 
ing elevation in the standards of 'living. 

There is a little doubt about the urgent necessity - 
of communicating the potential value of these applications to- 
today^s government decision makers* But as natural, an 3daed - 
difficulty is that automation requires electrification and this 
is frequently one of the largest problems in developing countrie 



1.4,4. The second of these problem areas, that Is, the one 
related to data communication, is closely tied v/ith the problems 
posed by the state of communications networks which have recei- 
ved attention in previous paragraphs. 

As evident, this represents one of the crucial contradic- 
tion between the needs and the means of developing countries. - 

j’ 

While everything seems to point out the advantages which they - 

• • 

could derive from utilising central Jar* ge scale computing sys- 
tems and remotely located terminals with adequate input-output- 
terminals ( for real-time processing and proper use of multipro 
gramming capabilities ), the real possiSj I i 1 1 ies offered by the- ’ 
existing ccmmun ica tions networks are relatively poor. 

1.4.5. A similar situation exists, in the large majori ty - 
of developing countries, in the field of automation of scienti- 
fic and technical documentation centers. 

As it is well known , in some of these countries and mainly 
because of UNESCO's decisive efforts and continued assignee, - 
good Documentation and information Centers are functioning ( or 
have functioned as, in very painful cases, they have been or — 
destroyed , or left exposed to processes of financial starvation). 
But even in those cases where these mostly needed centers 



have survived, little has been done to convert them in advanced 
centers for the utilization of computer technology in the va- 
ried operations which could be advantageously automated! 




. As It is well known, it is of the greatest importance 
that computer scientists and professionals who work in de- 
veloping countries have as. much contact as possible with - 
the works developed by scientists abroad. This allows' them 
not only to endure the poverty of their local scientific - 
milieu but also to keep abreast of latest developments in- 
all aspects of computing science and technology. 

But generally speaking ,* governments are not aware of- 
the benefits derived from such a familiarity with current- 
published materia I nor, consequently, they have well defi- 
ned policies to gather/ sistematize and disseminate scien- 
tifi-c-and technical information be it related to computers 
or related to any other field of human knowledge. In the - 
majority of developing countries scientific and technical- 
libraries, the collections of periodicals show wide gaps - 
that reflect the periodical absence of available funds. 

1.4.6. Another of the problems related v/i th the sca» — 
city of adequate finan lal support is the problem of inte_r 
national exchange of experts, professors and advanced stu- 
dents to and from economically advanced countries and - -- 
among the developing countries themselves. 

Their problem have several aspects and the main ones- 

• • ,* * 

will be dealt with in the fo Mowing order: 

i. Research and teaching appoin tements. 

ii. Sabbatical leaves and joint appointments. 

ERJC t?». Post-doctoral fellowships. . * 



v* Support of supra-national research and development 
projects which could be simul taneously utilized to 
give in-depth training in specific subjects. 

Each one of these items would justify a severa1~p^g"es 
.study by itself. The scope of this paper imposes limitations 
in the number and extension for the comments. The most import 
ant ones are, to the best of the knowledge of the author, the 

9 + * . ■* 

following: * . 

i. Research and teaching appointments . 

Foreign scientists and experts from advanced coun- 
tries have played an important role in the implantation and- 
progress of research and development groups in developing — 
countries. As it has been pointed out before, such contribu- 

X 

tions, require long stay which must enjoy favorable conditions 
Experience has shown that short visits benefit only 
mature scientists and thoroughly experienced experts, but -- 
they usually do not result in an effective training of new - 
ones. 

' Unfortunately, there are many factors which prevent 
those long stays to take place. The most important are: the- 
lack of funds to establish attractive offers to foreign pro- 
fessors; the lack of encouragement and seniority recognition 
given by the universities they pertain to for these appoint- 
ments; the incredible amount of dif f icul ties from the part - 



of institutions from developing countries to allow foreign pro- 
fessors and experts to occupy permanent positions; some even mo 
re incredible restrictions in salaries, which make it very hard 
'to hire them unless they are paid by anyone of the international 
organizations. It Is not infrecuent, in addition, to find'that- 
“adminTstrators and responsible government officials showsuch a 

-lack of support and such an unsympathet ic behavior, that they -• 

« 

discourage the enthusiastic Inclination from many foreign comp«_ 

f • 

ter experts- -to actively cooperate in helping the developing 
countries. 

i i • Sabbatical leaves and joint aooo In tments 

■vj v- ... 

Among the possible programs which could be launched - 
under the sponsorship of the United Nations, one of the most -- 
promising is to bu-I l'd-up and keep a dynamic register of every - 
scientistic and expert in computing sciences and technologies. - 
and in their applications to the planning, the implemen ta t ion - 
and the evaluation of economic and social development programs- 

and the dates and periods In which tney are entitled to, or are 

• • — • ... - * - 

intending to have, sabbatical leaves. 

Having a corresponding catalogue of needs sr\ d opoortu 
nities opened' by interested institutions from developing ccur:-- 
tries, the available scientists and experts could be informed - • 
about countries, projects and conditions among which they might 
find it advisable to spend their sabbatical' leaves. 



As natural , those openings should constitute attrac- 
tive offers If they are going to be competitive in attracting- 
the high-level scientists and professors. And the conditions - 
v/hlch make an offer of this nature attractive include not only 
an adequate economic compensation , but also the availability - 
of good equipment, of a number of knowledgable, fairly advance 
v students, the existence* of stable and permanent positions and- 
favorable Inconvenient, the security of obtaining confortable- 
and adequate living quarters for them and their families, etc., 
etc. 

And for securing all these conditions, it is necessary- 

♦ • 

. to overcome all the diff !cu! ties described ?n the preceding -- 
paragraph. 

Even more difficult to solve, are the problems posed by 
" joint appointments ” under which scientists, professors and/ 
or experts from Institutions pertaining to both, advanced and- 
developlng countries, are enabled to spend a few months In - - 
each others ins ti tut lord each year. 

in addition to all the problems already mentioned as 
affecting computer and development experts from advanced coun- 
tries, there -are those affecting their counterparts from deve- 

looinq countries. * — *- 

* ^ • 

* 

. As it is v/ell known, scientists, professors and ex- - 
perts working in these latter countries have to hold more than 



one job to earns living. Truly full-time positions are scar- 
ce, and delays' of weeks and even months in making salary pay- 
ments, high rates of inflation, ousts in budgets allocated to 
research and development projects^salary freezes and the possj. 
bility of losing the support of all powerful cliques that some 
times hold the decision and administrative power, make it ve- 
ry difficult for them to have any confidence in " full-time"- 

i 

positions. * 

This condition tend to make It almost impossible for - 
many of these persons to take advantage of fellowships and -- 
grants to travel abroad. A situation that is further worsened 
by the meagerness of locally ©TTocated funds for these purpo- 
ses and even for the participation In seminars, workshops or 
meetings organized In the home country or abroad., 
i i i . Post - doctoral fe 1 lowshlos . 

Almost every one of the financial difficulties cej, 
cribed in the previous paragraphs, are valid for explaining- 
the hampering of liberal policies concerning fellowships - - 
granted to individuals which having obtained master and doc- 
tor^ degrees in foreign univiersi ties, to work in developed 
countri s in advance research and development projects rela- 
ted to applications of computers to economic*, social and cuj[ 
tura? development. 
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The scarcity of funds, the financial personal problems 
of the native experts and in many cases, the specter of the - 
brain-drain ( which to a large extend also has a financial ba 
sis, as it is caused not only by the better economic position 
offered to scientists from developing countries, but also by- 
the possibilities of having access to larger and more sophis- 
tical ly computing systems, .to specialized; new equipment and - 
to a richer wealth of latest information ) often tends to pro 
duce a policy of closed doors, which does not allow nor young 
people to get their graduate training abroad, nor young ex- - 
perts the opportunity to work on his own in novel applications 
of computers and gain confidence in himseSf. 

It would be necessary, in order to promote applications 
of computer sciences and technology 'development , to organize- 
a suitably financed program to overcome s»l of these problems. 
These funds should be readily accessible, should cover a wi de- 
spectrum of potential proposals and should allow for a diver- 
sity of activities from the part of individual applicants. 

At the same time, if it is not to be met with ill-will 
and resistance from the part of many of the developing coun-- 
tries, should involve a certain degree of security about the- 
returning of the applicant to his home country, 
iv. Scholarships for graduate s tuden ts c 

Again, almost all of the previously discussed r ir.ajT 




b3 



ctal problems, are pertinent In the case of programs for gradua- 

• • • 

te students development through scholarships to pursue graduate- 
works at home and/or at advanced countries* 

One added p rob lem, not exactly within the scope of flnan — 
clal ones, is the erroneous policy pursued^. In genera I^regarding- 
the search of suitable candidates to fill al 1^ aval lable openings 
offered by foreign governments, international bodies and local ~ 
patrons or incipient governmental aind private foundations. 

This policy,. that is one of the reasons wh y less than 40% - 
of the available scholarships are utilized in developing coun- - 
tries. Is the policy of limiting the searching action to the - - 
“affixing of posters, inserting small notes In the local newspa- 
pers and/or passin-g short radio and T.V. spots about than. 

A sensible policy should call for an active and aggressive 
" scouting "policy through which an active inspection and super, 
vision of good and promising students would be kept at least - - 
along the two last years ( or the 3 to h last semesters ) of eve 

ry one of the professional careers. 

• • 

The final aim would be to ensure that every interested and 
deserving student would come out from the professional school -- 
( bachelor’s degree ) knowing where he is go.ing, with whcm he -- 
will be working, which language should he master, under which — 
conditions will he be traveling and staying abroad for a period- 
of 3 to 5 years and where and how woulc be coming back If he 
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succeeds. * • 

• ^ • ' • 

Without this long-range planning, the students would con- 
tinue to be frustrated fighting against the thick jungle of - - 
bureaucratic procedures; of last-minute language orofficiency - 
examinations; of applications and granting of visas, permits, - 
paper validations, etc., arrangements, etc., etc. 

v. Support of suora - na tional projects 

. The organization of this kind of projects, which would- 
be a sort of high-level, specialized and in-depth workshops - - 
v/ould serve many purposes. Among others, probably the most Im-- 
portant would be to give the opportunity of giving groups of ex 
perts from developing countries to concentrate efforts *n the - 
Identification and study of common problems and general charac- 
teristics of underdevelopmen t and about the programs to overco- 
me It. 






In spite of its pofential value, very little financial- 
support is generally allocated from the part of the correspond- 
ing governments, probably because of the lack of confidence in- 
the results coming out from efforts of joint groups of experts- 
or technicians coming from countries comparable in status, to - 
their own one. 

This attitude and lack of interest and, as a result, of - 
‘the Indispensable funds, is a major factor In explaining not 0£ 
ly the relatively small progress in regional studies and the aj_ 

most nihil cooperation ( at the supra-national level ) for the- 
application of computer to integrated ( regional ) development- 
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but also the fact that the best and better documented studies 
* • 

about underdevelopment and possibilities of development in aj. 
most all of these areas around the world, have been written - 
and published by scientists and experts from advanced countries. 

1.4.7. Summing up, it can be- said that a solid progress 
of computer applications to every aspect of social, economic- 
and cultural development depends heavily, in developing coun- 
tries, not only in the appropiation of the minimum of finan-- 
cial resources Indispensable tc'VLy t rent or lease the neces- 
sary equipment, not only in the funding of the installation ** 
and operating costs, not only In the granting of enough fellow 
ships and shcolarsnips but, to a large extent, in the establish, 
ment of continued and stable-in-the-Icng-term economic and fi_ 
nancial conditions for both, the computer installations invoJ_ 
ved and the individual scientists, experts and technicians -- 
without wham those installations are almost useless. 

1.4.8. Some, consideration will be given to the financial 
aspects of the activities of manufacturers in develnoinc coun- 

* 

tries. While undoubtedly their usually vigorous sales activi- 
ties constitute effective ways of disseminating awareness about 
computers ar ' their apol icationsl t^ 1 1 is al_so true that in de- 
veloping cou tries their attitude toward the development of -- 
computer related research and development tends to be rahter- 
superf iclal . 



While manufacturers become Important factors in giving 
the initial impulse to training and education, they also can 
act as deterrements of the convenient coordination of all — 
computer-oriented people and of all the computer installations 
because of their sales practices and the projection of their 

particular Interests and rivalries upon the personnel of the 

• - * , • 

different computing centers. * 

WI th very- few exceptions, -It Is almost impossible to - 
find out programs of financial support of research and deve- 
lopment centers ( even if entirely dedicated to the field of 
computer 'sppl I cat ions ) comparable to those supported by the 
manufacturers In their home countries. 

Even In those cases where support for studies abroad - 
has been given to deserving students, the main purpose has - 
been to strenghten their sales force more than to foster the 
advancement of computer appl icat ions. 

In the majority of cases when computing equipment has- 

been donated it has been because vrivate foundations have co 
U * ” 

vered v them their cost. 

But there are reasons to believe that In the near futu 
re, manufacturers will be mere sympathetic to cooperate with 
programs sponsored by international organ Izat ions , because - 
the announced " unbundling of their services ( separation- 
of monthly rentals, of charges for education and technical - 



t. 



o 

ERIC 



assistance and of cost of maintenance ) will increase the costs 
of installation and consequently, at least in developing coun-- 
t 5 , this will probably tend to reduce the already meager mar. 
kets* Well coordinated plans involving manufacturers contribu-- 
tions could help in alleviating these costs, mainly in- the train 
ing and education and in soft ware implementation and development. 

This last area is a rather important one, not only becau- 
se of the conditions described when " hard-software “ problem - 
were discussed, but also because many of the " packages 11 and 

r < .> * 

" problem-oriented canned routines " ( like 11 pay rol T”*' in-- 
ventory control ", etc. ) are seldom usable wl thou t. .extensive - 
adaptions, which is also one of the important difficulties that 
developing countries experiment for taking proper advantage of- 
the growing number of software packages available from special^ 
zed enterprises of advanced countries. 

1.5. Prob lem Area s. ( Assessment and deci siona 1 ) 

1.5.1. The problems posed by the evaluation of c.ompu. 
ter systems and by the decision to purchase, lease or rent the- 
most adequate of these sys.ems, are rather difficult in uevelo£ 
Ing countries. 

As natural, the main problem is the lack of truly, - 
experienced experts in the varied aspects which have to be con- 
sidered when asseslng and deciding about one among the host of- 
computer systems. These problems^ which also exist in economics 
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1 1 y advanced countries^ are more critical in developing coun 
tries because in them it is almost impossible to assemble -- 
groups of experts in hardware, in software and in communica- 
tions (if modern third generation systems are considered ). 

1." 2. The end result of this situation is that the -- 

real factors in the adoption of these decisions, are the sa- 

* 

lestnen of the local agencies of the manufacturers whom ( even. 

1 

when, as i t is true in many cases, try their best in favor - 
of the potential customer ) usually have also very limited - 
experience and have been exposed only to biased and incomple 
t© information. Moreover, salesmen are trained by their em- _ 
ployers in sales techniques and never in the three or four - 
quasi -formal techniques which have been slowly arising for 
the estab 1 i shmen t of objective and unbiased comparisons or 
computer systems. 

To make things worse and as can be easily constatated, 
in mar.y of the developing countries only one, or very few of 
the manufacturerSjOf fer their products. 

Information about the rest of the manufacturers, ar.d - 
about different types of computing- systems , is almost Inexis. 
tent; and when known, it is restricted to a handful of dis- 
persed, individuals which have been in foreign advanced coun- 
tries, have attended international or national meetings at - 



developed countries and/or have kept themselves aware of new 
developments through systematic study of specialized period^ 
cal publications. 

1.5.3. The utilization of foreign experts as decision- 
factors, or as complement of local groups of experts, has -- 
been slowly increasing. Nevertheless, it has not became a -- 
common practice because/as it has repeatedely been realized, 

1 

a foreign expert is logically restricted to base his analyses 
and adopt his decision strictly on the evaluation of the clia 
racteristics, prices and qualities predicated on the diffe- 
rent pieces of equipment and their corresponding software-,- - 
but being severely limited in the possibilities of taking in 
to account the characteristics and pecul iar i ties of the jobs 
and applications the system is meant for, the experience and 
background of the personnel it will be surrounded with and - 
the real support and service that the user can expect to re- 
ceive from the manufacturers. 

1.5.4. This is clearly an area in which interna tiona 1 - 
bodies and associations can help developing countries. 

Jp to now, 1F1P has played an important role-even if - 
indirect: - in this area. Its contribution has-been indirect, 
because it has been centered mainly in four activities; . 

a. The organization of the International ! F 1 P 

# 

Congresses. ' . 

b. The organization of the six-months long In 



ternational Seminars on Automatic Data Processing. 

' c. The fostering of the creation of National Com 

puting and Data Processing professional societies. 

d. The publication of several proceedings of spe 
cialized international seminars and meetings, gathered around 
specific important topics of the computer and^data processing 

sciences. 



There: is a little doubt about the very important con-- 
tribution which any of the international bodies or organiza- 
tions could play, if they organize groups of experts and tech 
nicians ( with solid “ curricula -vi tae " and with experiences 
about countries, about conditions and in applications, similar 
to those the applicant developing country is facing ). in orde 
to give them proper advise and train their personnel in avail a 
ble techniques for the analyses and evaluation of computing 
systems. 



This last condition ( the necessity to provide advi- 
sors, with experiences gained in countries and conditions 
35 close as possible to those to be worked on ), becomes even 
more important if applications of computers to economic and - 
social developments is. to be considered, as this is a case in 
which the evaluated computer systems should be considered 
against vastly different.needs ( if development of advanced •• 



countries is compared with the varied gamma of problems 
which developing countries face ). 

1.5.5. Another way of helping these purposes, would- 
be to organize an Information Unit which could provide ade- 
quate written information, in the necessary languages, for- 
giving the local responsible people the best known- to-date- 
techniques for the adoption of these decisions. 

1.5.6. A natural development of these ideas, would - 
be for such an information Unit, to extend its action ir..c- 
the research and investigation about the best of the metho- 
dologies extending it in scope ( as compared with the exisjL 
ing cnes ) to cover 11 performance against neece'j jobs by- 
second versus third generation systems anc, in tne years **.0 
come, by " n-m ,s generation system versus the " n " ( iast) 
generation, as it will be likely to be a great advantage in 
prices and conditions when " dernier cri de la mode 11 equ ! 0 ^ 



ment is not utilized. 

1.6. Problem areas . ( I nstallation and operation ). 
1.6.1. As it has been ooinced out previously, - 
these are tasks which, despite tne more or less formalized- 
approach the manufacturers have utilized, Represent quite a 
problem in many of the developing countries. 

In general the provision of adequate envlron-- 

mental characteristics for computing systems turns out to - 
• • , 
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be not’ an easy problem. In particular the air conditioning 
systems design and installation is put In the hands of en- 
terprises which at most, have experience In office buildings 
and in homes air conditioning. Their usual task has always 
been to install off-the-shelf small equipments usually de- 
sign on the basis of " latent heat " and not, as it should 

be in the case of computer room installations, on the ba-- 

» 

sis of " sensible heat ". • 

Another drawback is that the technicians utilize — - 
tables, graphs and curves usually designed for sea- level - 
conditions, without making the necessary corrections in the 
computing of STU's dissipated nor in the needed capacity of 
locally fabricated ducts, to be compatible with foreign -- 
made compressors, fans, etc. 

It is not unfrequent that the end result is to have 
installations not working for periods as long as 5 or 6 
months; to induce damages in some pieces of the equipment- 
and to spread around the notion that- a computer installa-- 

tion is something of extreme difficulty even before it co- 

W\£ * ■ 

mes to the utilization of Computing systems. 

1.6.2. Problems of similar nature are encountered - 
in the area of the provision of electrical power. 

In many of the developing countries, the power dis- 
tribution networks are outmoded and very old. In many ca 
ses these public services have been for years ( or still 



, are ) concessions held by private companies which have not - 
considered to be in the best of their (interests to modernize 
<*> and update the installed distribution networks and, at the - 
same time,' to make the investments necessary to keep up with 

the increase in the demand. . . 

!n addition, many of these networks have been set up- 
% for frequencies different to those for which the computing - 
systems have been designed, making 1 1 necessary for some of 
the users to buy, or to build local ly* frequency converters" 
equipped with costly voltage reculatram devices. 

The frequent failures in orov I'd: ling power ( 1 or 2 faj_ 
lures per day would not be too much of a surprise ) and in 
providing stable power which does not beyond all permissible 
limits sat up by the manufacturers , has began to influence 
.the orog ramming techniques and the way* operating systems or- 
the third-generation systems are used.. 

it is not uncommon to find out that, in several oi 
the developing countries, it is not easy to find the expert 
se for the proper solution of these rather specialized insta 

llation problem. 

,1.6.3. Among the Installation problems, it is logical 
‘ ‘to consider the physical testing and t&ve ".mise au point " o 
the most I moor tan t items of the software, namely, monitors. 
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executive routines or operating systems, compiler translators, 
the set of the mathematical and statistical routines, sic. , 

6 1 C • * 

As it is well known, this has always represented a - - 

tough problem because of the very poor documentation provided 

and because, in general, the system and sales personnel of 

the manufacturers do have even less practical experience in 

these items and chores, than ’the user's personnel. 



And as natural, in these countries it is not possiole- 
to rally experienced technicians from some other Installation 
as is the case in economically advanced countries wnere hun- - 
dreds, and even thousands, of computers arc installed'/ 

Because of this, it is not unlikely to find many of the 

i 

computer installations still programming In assembling lingua 
' ges, after many frustrating attempts to make compilers trans- 

■ la tors to work. 

1.6.4. User's groups are of very little assistance in- 
these problems, because they are, or non existanc, or very 
small gatherings of 5 or 6 users of comparable models. 

And this is another worthwhile contribution .which in- 
ternational bodies or professional societies could make in 
these countries, fostering the integration 'of Compute r User' _s 
Groups , instead of model or brand users associations ( as - - 
there are many cases in which there is only one user of c c.e_r 
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tain mocol brand of computer ). 

1.7. Prob 1 em areas . ( Uo- orad i nq , bettermen t and change. ” 
over of c omou ting c ear ) . 

1.7.1. These are very tough problems, with many fa. 
cets and about which it is quite difficult to establish clear- 
cut, general policies. The up-grading of existing equipment 
.( at least from second-generation, transistorized machines on ) 
seems to be. one of the possible approaches developing countries 
could follow. As it is natural, for economically advanced coun- 
tries there are even advantages in completely changing over 
their computing systems after. 3. or *4 years of utilization. Or 
at least, when thi rd-gereration " compatible " machines from fa 

i 

ml lies or series of models are concerned, to shift to one of 

the models of the upper brackets. 

On the contrary, in developing countries this might 
not be an advisable trend ( even if up to now it is the domi- - 
nant trend because the bare reality is that toe real decisive 
factor i»» deciding a changeover from one model to any other, or 
from one brand to another, is the aggressiveness and salesman- 
ship of the manufacturers personnel ) because the amorti zat.on- 
perlod for the total Investment ( purchase or rentals, local 
conditioning, training of personnel, software and specific pro- 



grarris development, etc,, etc. ) ,s necessarily large, th«n In 
the former countries. And this is true in both, real financial 

terms and In 11 social cost 11 . 

Even a superficial analysis of the pertinent legisla- 
tion in developing countries will show that the most common 
trait is to assign a 10-years period of amortization- to* thi s- “ 

equipments. 

On the. other. hand, there is a real danger for develop- 
ing countries of falling back even more dramatically in tech- 
nological and scientific progress, as their equipment grows 
older and older and, what Is worse, more and more isolated be 
cause of the sharply diminishing number of machines of those-^ 

models installed all over the world. 

This danger v/ould be less acute if the following condj_ 

tions could be fulfilled: 

1.- If developing countries keep a substantial - 

number of these n prior to the last " generation machines in- 

^ 2 , - |f effsctivQ i n ts f*ns i t ons 1 networks o* users 

of these machines could be set up, and the indispensable act! 
ve interelationships and exchange among the members of such 

networks cen be established and ma In rained. 

3.- if enough expertise end technical advise. can 
• * 

be given, or developed locally, to design and manufacture the 
ycessary Interfaces to eventually covert single-computer ins 
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tallation, in well balanced, powerful mu 1 1 i computer Installa- 
tions, capable of serving ( if necessary ) collections of on- 
line remote terminals* 

1.7.2. As it is well known, large-scale second- gene ra- 
tion computers ( 7050, 7094, 1604, 501 » 601, PDP1, otc. ) can 
be converted not only in 11 on-line terminals ■_ serving compu- 
ters " but even, if it becomes convenient or useful, in time- 
sharing systems. These conversions are greatly facilitated if 
small computers with interrupt fac«litles could be intercon- 
nected with the large scale ones, acting as message switching 
devices, and/or if massive random-access storages ( disks, 

drums , .etc. ) can be interfaced with the small or the large - 

1 

t 

computers. 



1.7. 3» If this is done, the cost of e powerful insta' 
llaticn can be least an order of magnitude lower than if it 

is decided to co directly to one of tne tni rd-gen era <-ion sys- 
tems, mainly because the computers car. .be purchased In 1C% to 
30% of their original .coat, which is at most, 3C% to 4C% of - 
the cost of an equivalent thi rd-generation system. With the 
added advantages of having faster central processor units, as 
they usually are fixed-word, bui It- in«*paraHel computers. The 
cost of reprogramming and building of the software will also- 
be lower. . ■ 



•1.7.4. As s counterpart, the most likely problems the 
users would probably face, is the growing scarcity of certain 
number of the components employed, and an also growing reluc 
tance from the part of the manufacturers to take over the -- 
maintenance of the ( most likely by them multi-brand ) comptj 
ter systems. 

The first of these disadvantages is a relatively - -- 
tough one, If it is considered that the relatively fe.w tran- 
sistor factories established in developing countries are - - 
mainly producing audio components and very few produce power 
transistors. The seme situation exists S.n relation to diodes, 
capacitors an d_ even resistors as the quality leaves truer, to- 
be desired and 5% tolerance quality is mot even fabricates in 
many of these countries. 

Nevertheless, a 'well thought 'program, supported by -- 
the prestige of an international body ss the United Nations- 
and maintained under their sponsorship and control throuen a 
small Executive group appointed ( and with their fu ll.-c.ack.inc) 
by the U.M. , has very great poss lb i 1 i ties of securing the ma 
nufacturers support in components and spare-parts, for a pe- 
riod of 5 to 10 years. 

• — ■ 

. The second of the disadvantages iim less serious, os - 

it has been proven that developing countries are perfectly - 
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capable, If the proper educational and! training assitance 
is given, to integrate excellent and reliable groups of 

maintenance technicians. 

1.7.5. The cost advantages of these approa- 
ches should be, anyway, carefully evaliunated vis a vis the 
possibility of a low-ring in the cost erf r certain parts of- 
the hardware and the certainty of an HuKcrease in the tocal 



cost of the operation of a computing system. ( as an effect 
of the- 11 unbundling 11 policy followed cry the manufacturers) . 

1.7.o. Up to now, reference has been made to^ 
up-grading and betterment of existing Installations and - 
about the integration of new " cheap ,1f Installations. 

But as natural, there will! be many cases in* 
v/hich changeover to sophisticated third generation s'/olC.-s 
has been already made, or would be advisable. \ 

In these cases, what has (been said about - - 
assesment and decisions is completely welid. 

1.8. Prob lem areas ( Sof fryers accuisi tion and 
consul tine services D* 

• 1.8.1. These are p rails lems which are, again 

generally speaking, beginning in developing countries. £s* 

It is natural, the software up to novr provided by the manu 
facturers is not included in this category, It is mainly- 
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the commercially developed and marketed software, and similar 
consulting services, which will be considered, 

1.8.2. As it is well known , it has been predicted 
that the most recent trends followed by the manufacturers 
which have chosen to separate ( cost-wise ) the provision of- 
hardware, software, and probably training, will cause an un 
precedent flourishing In the market for software, specialized 
packages, custom-made programs, £nd consulting and training 

As usual, there will be a parallel development 

of high-quality, serious groups and^simul taneously ,^sel f-de-- 

clared experts which have nor the talent nor tne experience 

to really contribute something worthwhile to their untor.una- 

te customers . , , , ■ „ . , , 

In developing countries, ootn developments will* 

take place in the midst of a fierce struggle against local 

• • 

agencies of scientifically and financially powerful software- 
and consulting enterprises from foreign. advanced countries, - 
These agencies could have a substantial, success in the deve- 
lopment of specialized software and of custom-made programs, - 
but very little in the transplanting of " packages "developed 
in their home offices, as past experiences had shown that the 
peculiarities of organizations from developing countries are- 
important enough to prevent a successful direct trasplant mg- 

of these packages. ... 



1.8.3. The final result of all these considera- 
tions will bet very likely, an increase in the tocal operate 
ing costs of computing equipments in developing countries. 

There is not any reason to hope that the apotegm 
- valid for the acquisition of capital and durable consumer - 
goods equipments, will not be true also in this, As it is * 
"" known , a large percentage of .these equipments cost- 10%, 15% 
and even more than their original cost in the advanced coun. 
tries where they are fabricated. And there is every reason- 
to believe that this will be the case with foreign software 

developments and consulting services. 

. This will be partially balanced by the h*Shest_- 
quality and more extensive experience that supposedely will 

back-up those services. 

1.8.4. As it is evident, this will be a very 

fruitful and worthwhile field. for an action from internatio 
•na 1 bodies, not only helping and assisting In the develop- 
ment of nigh-quality local groups, but also for the Integra, 
tion of non-profit multi -nation groups of experts Integra- 
ted on a voluntary basis, which could ofrer consulting and- 
software development services on a conditional bejsis: uhac- 
esch one of the projects they would be serving in, should 
simultaneously serve two purposesiaS intensive hign-level 

• ' 6 " ■ ! ' • ' . ' 62> ’ • ... 
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mission-oriented research project, and as an educational tool 
for the training of carefully selected local experts. 

1.8.5. Another activity in this same direction -- 
will be for a United Nations sponsored group to create a 
Software Library in which the collection of programs, trans- 
lators , operating systems, etc., etc., from every country 
( if they have been properly debugged and documented ) and 
for every brand of computer, for their provision to the inte. 
rested users a a nominal cost established to cover the ope-* 
rating costs of the group and the cost or a regular ioose- 
leaf secondary publication in which information about tne ac 
tual. content of the Library, would be disseminated. 

A relatively easy way to integrate such a library 
would be to ask from every member state to state to every 
one of the manufacturers and software development enterpri- 
ses wishing to market their services within their territory 

to deposit one properly documented copy of the products - 

• » 

they intend to market, in a National Repository affiliated- 

to the Software Library Group. 

The commercial status of those enterprises will- 
be only slightly impaired, as any user obtaining the pro- - 
ducts from the Software Library will do so at his own risk 
add most probably would still be interested in contracting 



As logical, only reputable and eligible users would be 
allowed to draw from the International Software Library and 
even then, after giving proper assurances about the use they- 
will make -of the product, mainly when copyrights are attached 
to these products. 

].9. P rob 1 em areas . ( Financial and Social imoj ?cations_ ) 
1.9.1. Many of the financial problem associated - 

• *. *w * ■ ' 

with applications of computer technology sciences to develoo- 
mentj'heve already been dealt with* or will be dealt with In- 
the rest of this paper. 

: Nevertheless, one suggestion might be opportune at 



^ 'The suggestion would be for the United Nations to- 
sponsor the integration of a Common Fund from which develop- 
ing countries could get long-term loans for the acquisition 
of computing equipment and the installation -at-large^ ^ , or - . 
computing centers whose main activity would be connected with 
the supporting and data processing of -tasks di rectiy .related- 
with economic and social development- 

The paying back of these loans could be, up to certain 

percentage of the lent quantity, through the provision of - - 
• “ 

(1) |d est , the installation comprising ai.r condi tion ing f power 



provi sion , etc. , 
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experts, advisors or teachers. In fields where' they might, 
have qualified personnel and experience and related with- . 

the same purposes. • V 

As an example, if a developing country borrows - 

Dls. 100.000.00 from the Common Fund„ 'It will have the -- 

right to refund up to 01s. 40.000.00., providing experts. - 

professors and advisors which the funafl could utilize in - 

other developing countries. 

( This was a concept which wodked nicely at natio-- 
nal level, for a short period, as an extension of the Mo- 
bile Computing Center organized by that author in Mexico ). 

1.9.2: An extensive treatment of the social im 

plications which the intensive use of computers in all - 
sorts of applications, and in special: for economic and so 
cial development, will require a paper larger .than the - 

presen t one. 

Emphasis will be made, anyhow,. » n seme of the more 
importc* t' points: 

a. Computers rank among the best of the “ tech 
nology- transferring " devices. 

b. They are also one of the best means for 

•• coupling " for innovation. 1 

- * c. They will have a tremendous impact in- the - 

•revolution of the educational structure of developing ccua 

tries. This revolution will be more dbrematlc 'end multi fe-. 

cetic than in advanced countries. 



d. The big problem of " who will command 11 the- 
power of the computers, will also have a richer and more - 
varied impact and social connotations in developing coun-- 
tries. 

e. They will cause unemployment, but in diffe-- 
rent social strata than in the advanced countries. 

f. They will have a tremendous effect in the re^ 
examination of current socio-economic theories, by the - - 
bare fact of their dissemination and multiplication. 

• Once the main social problem begin to be ' the jor 
ganization of the leisure time of human beings, and not the 
organization of working time of human beings, current - - - 
" isms 11 would experience also a profuod revision. 

g. Computing, and its three main practical appH 
cations: automation, information management and retrieval,: 
and. data communications will have intermingling effects. - 
Each one of them deserves a complete study by itself. 

h. Automation in particular, poses extremely in. 
teresting and challenging scientific, technical , financial 
social, economic, psychological , behavioral and academic - 
problems to developing countries. If social and economic - 
development is our concern, th i s ? s probably one of the mos t 
( if not the m ost ) important aspect of the "uti 1 ization of 
computers for these purposes. 

i. The intensive and extensive utilization of - 

• * ' 
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computers at universi ties, h i gh- learn. mng institutions and re- 
search centers, both in natural and Tim social sciencies. Is - 
already changing the creative habits ©if scientists and resear, 
ches from developing countries. 

Before the computer appears* tfwe monographic, descrip- 
tive and overls&^eai with " erudition, type of researches - 
the most common and favored. 

After some years of exposition tto computer technology, 
a substantial change takes place and tihe more incisive, quan- 
titative and objective type or research ( and researches ) be 
gin to appear. 

This, and similar changes in patterns of behavior in 
many of the social strata and groups* are not only triggered- • 
but vigorously pushed forward by the nrsre utilization of com- 
puting technology. 

j. And this is one example of Stow much computing sys-- 
tems and their applications can contribute to development - - 
through their powerful impact ir. changung attitudes and mental 
patterns among their users. Expansion 3s their^ natura 1 iy com- 
plemented^and the cycle of development bv, human beings can be 
completed with Its natural scond part* deve i oomen t f or numaj 



2.1. Computer installations, when properly managed, 
count among the most powerful " technique transfering *' devi-- 
ces. 

11 Technique ", in this context, would be any set of 

procedures for the material transformation of goods or for the 

scientific transformation of methodologies or procedures. 

" Technical progress ", is a result of the transfex 

iiig of techniques and consists in a more economic and/or a mo* 

re efficient organization of production or management processes 

Whenever a computer installation is managed not with 

• -• ■ 

restricted purposes ( as can be the case in advanced countries 
where there are hundreds and even thousands of installed cornou 

I ; . ' . 

ters } but with a much wider variety of objectives ana applica 
tions and with the purpose of maximizing its " technique trans 
ferring " function, a very rapid technical progress takes pla- 
ce through the dissemination of new techniques of management 
sciences, of operations research, of multivariate statistics,- 
of automatic control theory, of in format I on. retrieval and many 
others, which before the active support from the computing cex 
ter were, to a large extent, only academic developments to be- 

read about. - “ • - 

*2.2. Because of this, and taking into account the basic 



, ■ t described in the '.Introduction, If 

■ . development oescnuev 

mechanisms ft f'internationalorregIo- 

is only logical that any program of inter . 

V 3 • to the fundamental objectives 

nal scope, should be oriented to the r 

• • the rate of » coupling " and of innoyauon at 

of maximizing the. . transferring of 

the functional level, and of maximizing 

u- at the operational- level. ■- . ; 

techmqu . ■ ■ . . field 0 f the applications 

2 3. When the particqla ■ # 

f t er s to economic and social development is envisaged. 

- IT- e of these objectives meets with several major 

• the f u 1 1 1 1 1 men to •» h «* he 

• ne v /-vf “ development » '- ne 

«"9 *• ” b l «=>"'* < "* - 

ftf the corresponding plans. . 

0 4 . focter the aool ications 

As natural . a program to foster .... 

arhlnerv to economic and 

Of computers and data-processing machinery 

- has to have two main aspects: one 
social development has . staoe - 

. n . u , re valid for every country an 
general . n. tire. of a more regio- 

of planning for development an, - ’ acca 

na , and even national nature, through vihich dec . 

' .hi, way. th. fir.. ”" la - k * • 

^ a , «d M— i—' JT 
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tion, population*, files handling, information-retrieval - - 
methods, natural resources perpetual inventories, etc., ) - 
and the methodologies indispensable' for computer selection, 
installation, adaption, up-grading and operation. 

The second aspect would be more '* miss ion -oriented 11 
as it be largely governed by the regional and/or national - 
set of conditions, relating to the particular objectives -- 
set forth by the economic and social planning effort ( if - 
in existance ), by the financial situation, by the parti.co 
lar " state of the art " in computer utilization and by the 
.types of available educational institutions and personnel. 

2.**. This clearly indicates that the United Nations - 
are probably the only interna tional body that could launch- 
such a programme. And even for the U. N., it will require - 
the pooling together of the resources of all of its bran- - 
ches ( UNESCO, which already has made very important ccntn. 
butions in these field, F£0 , which has made several successful 
attempt* to utilize computers in national and regional devs 
looment programmes; WHO, ILO, regional Economic Commissions, 
etc.) and of many international organizations which have not 
only made contributions but also have accumulated invaluable 
experiences bearing on these matters. 



First among these international organizations is - 
I FI P » whose international congresses every 3 years have - 
provided ocassions for numerous " couplings", and whose - 
International Seminars are, up to now, the only activity- 
of educational nature with a wide scope in attendance and 
in curricula. 

Also of substantial importance, are IFAC, iAG, - - 
( which is an IFIP affiliated organization ), ISIS ( for- 
merly FID ), I'FORS, the U.N. Computing Research Centre in 
Bratislava ( Checos lovaqu ia ) and ICC ( which up to now - 
has suffered from the lack of a sensible and clearly oefi. 
ned program which could appeal to existing and potential- 
members, and has been largely subject to the " personal - 
styles and wishes of the succesive directors and as a - 
result, has been languishing down without been able to -- 
make the important contribution which its structure and - 
objectives theorically called for ). 

k.5« Wishing to make a constructive contribution,- 
and at the risk of covering only in a partial way all of- 
the possible ways and means through which the United Na- 
tians ( and all the associated bodies they can rally-on- 
for these pu rposes) , could make a decisive contribution 
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to the utilization of computers and data-process i ng machinery 
for development, the following scheme is. submitted. 

2.6. Organ ? zat ion 

• 2.6.1. A network of Regional Computer and Informa - 
tion Sciences Institutes appear to be an indispensable vehicle.. 

These Institutes or Centers would be organized tak- 
ing into account the best of , the* experiences derived from the 
regional Economic Commissions and of UNESCO's regional groups 
for Scientific Assitance, but with the natural specific cha-- 
racteristics asked for by the special nature of computer scien. 
ce and~tcchnology , of computer education and applications and, 
in special , for an effective and rapid fostering and support- 
of their applications to economic and social • developments. 

At the same time, extreme care should be exercised to- 

avoid the danger of creating a too bulky, rigid and complex - 

/ 

administrative and operational structure, as computing sys- - 

terns activities are characterized by the very large necessary 

initial investments ( in electronic equipment, in programming 

tasks, or in both ). And a profitable operation requires of - 

an agile, responsive and administratively simple organization, 

led by executives capable of developing and exerci sing a v/ide 

and daring initiative and staffed with personnel with rich 

* 

experience and backgrounds, multidisciplinary in their way of 



thinking and fully capable of promoting and selling the pur- 
poses and services of these Institutes. 

Because of this, it is strongly recommended to concej, 
ve and organize the structure charged with the implementation 
of these purposes ( whichever it would be ) based in a strict 
cost-effect ivenes criterium and with clearly defined deadli- 
nes for reaching substantially self supported economic status. 

Whichever this structure! centralized, regional or -- 
country wise oriented, the corresponding operational units - 
should receive only, from the United Nations or from any - - 
comiplex of contributing bodies, two kinds of financial sup- 
ports: n seed money M to get established properly and that - 
will be only granted once; and " triggering or promotion-or ten, 
ted money " destined to support the initial chores of major- 
projects programmed with the developing countries Involved. - 
These last funds could be allocated along 1 to 3 years, by - 
example. . 

If the chosen structure happen to be the proposed one, 
the institutes should have the following minimum requirements: 
fi To be capable of initiate and implement the pro 
posed and approved program. 

ii. To be able to contribute eiither partially or - 
in full, .to the payment of foreign scientists and expert sa- 



HI. To be able/ technically and financially, to - 
come ’to the rescue'of any worthwhile computing center, con- 
tributing to developments, treatened by financial difficul- 

tieS " These Institutes ( or Centers ) would HOi be grati-- 
tuously equipped with computer nor data processing gear, - 
except in cases when located .in countries where no access- 
to adequate facilities could be secured. Whenever it proves 
necessary for them to have a computing system, a feasible- 
plan for its f inancement should be worked out. 

■ 2.6.2. The major responsab i 1 i ties of these ins- 



ti tutes would be: 

i.'to formulate the censsuses of j nstal latio ns , 
of needs and of available personnel in every one of the - - 
countries within their scope. ( It would not be advisable - 
then, to assign a large number of countries to each one of 

them ii. To take over the dissemination of informa- 

tion and the coordination of relations among the different 
countries, and the promotion and enlargement of existing 
and future activities of international bodies with interes 
ted parties within the countries they encompass. 

.... j*ji # to organize the implementation of those of 

these activities that have proven to be worthwhile ( e.g.tn 



IFIP's International Seminars ) within the! r assigned regions 
and in the appropiate languages and with the necessary facilj. 

ties for the attendants to derive full benefits from such ac- 

. • • , • . • . . . . 

tivi ties. 

iv. To take over the development, translation and - 
editing in the appropiate languages of: 

1 . -Record, video-tape, radio, T.V., and mail cour 

ses. ' 

2. - Multi-lingual glossaries and dictionaries. 

3. " Selected books, brochures, etc. 

All of these materials should be prepared for both, 

adult education .and pre-university students ( 12 to 18 years 

old ). The income derived from these courses - through copy- - 

rights could contribute to the financement of the network of 
♦ 

Institutes. 

v. To organise the long-term visits, post-doctoral 
assignments and sabbatical leaves of graduate students and - 
experts and groups of experts and to take full responsibili- 
ty for the assistance to the recipient centers in the neces- 
sary previous stages of " getting prepared 11 to receive these 
visits. 

vi. To organize the Flow of graduate and post-gra- 
duate students, to advanced countries which wi 1 1 -take advan- 
tage of the available fellowships. To actively promote the 



granting and the creation of more fellowships, including those 
among developing countries. 

• * ■ * • . ’ • 

VIS. To organize, in collaboration with existing sui- 
table groups within thej r respective regions, of " workshops ", 

• . . It . . f 

•' mission-oriented 11 symposia, 11 sub jectt- in-depth 1 colloquia- 
and interdisciplinary meetings. 

. ;i;. . * . . : \ - 

viii. To work with governmental! educational authorities 
from all the countries within their scajpe, in order to esta- - 
blish the most n universal 11 profess iornsal career possible or,- 
at least, a flexible " Development Engineering " degree, with- 
fullest International exchangeship possible. 

( Master in Sciences and Doctoral! Degrees could later - 
on be added in ^the most adequate of the countries from their 
respective regions 

f^OTE: Appendix 1 includes an experiments! curriculum which — th e 
Latin American institute for information and Computing Scien- 
ces has been developing in col laboratiom ed ucational — i ns t i tu-j^ 

tions from Mexico . 

ix. To recommend to the Goverming Council of the net, 
works, which of the institutions from tfoce ir respective regions 
should receive computing equipment, under what conditions, and 
with what extent of technical and scientific assitance. 

( Cf . Governing Counc i 1 ) 



x* To recommend to the Governing Council of the 
networks, which institutions within their respective re- 
gions should receive research and development equipment -- 
and teaching aids, for the training of designers of digital 
electronic devices ( in special, interfaces and peripheral 
equipment ) and of h ? qh level maintenance experts ( convey 

sant with components memories, in ter- faces and enviromen- 
* * * ' # ” ' " . 
tal equipments for computer installations ). 

xl. To organize " communities of universities 

within their regions, which could undertake systematic ex- 

changes o f information and ideas, and set-up " mission- - 

. . u 

*' • <♦ 

oriented " study and research groups for concrete tasks -- 

within the general fields of: 

1,- Study of the factors, mechanisms-, methodolo 



gies and management of development and its planning. 

.2.- Study of the phenomena and factors ( techno 
.logical, economic, social, psychological, political and cul. 
tural ) which characterize different identifiable levels - 
of underdevelopment. 

3,- The set-up of the conceptual and operational 
basis for. the new strategy ( computer oriented and support 
ed ) of planning and its implementation, for development ,- 
as well as for its management and periodic evaluation. 



XI i . The creation of " mobile class-rooms and/or 

1 • * * 

computing centers " and of " mobile interdisciplinary - - 
groups of experts 11 ( including foreign- experts ) which - 
could conduct 11 research and study with lhand‘s-on experiejn 
ce " intensive ( " immersion " type ). courses , about the - 
applications of computers to the most general problems of 
planning for development ( pdpulation, files, natural re- 
sources perpetual inventories, model building, urban de-- 
velopment, preventive medicine planning, etc. ) 

xiii. To work with governmental! authorities within 
thei r respective regions, to establish tihe necessary stan^ 
dards for equipments, for computer related consumer goods, 

i . , 

i * 

(cards, tapes, disks, etc.,) labor tasks, etc., in accor-- ' 
dance with the. growing international hosts of standards - 
adopted within the computing and data -processing field. 

• xiv. To organize and maintain an Educational - - 
Unit in which comprehensive courses would be taught on -- 
Systems Design and Analysis, Building of Computer-model s- 
for Development, advanced Programming techniques, Design- 
and Programming of Operative System and Computer Transla- 
tors, Multivariate Statistical compute r-orieh ted techni-- 
• * 

ques , Data and Language structures, Design of Information 
Processing Systems, Sociopsychology of Development, Auto- 
mation, and suitable concentration courses on' related topi 



xv. To organize and operate, as part of the Educa- 
tional Unit, an Automated Documentation Center specialized in 
Economic and Social Development, Planning for Development, - 
Methodologies for the implementation and Management of sur- 
veys, programs and studies for development and Information - 
and Computer Sciences. 

xvi. To help in the definition and the organization 
of supra-national ( and the corresponding national ) data- - 
banks on the bio - sphere comprehending, among others, files - 
on data on outer-space, geographical ( reismic, orograpnic,- 
natural resources, etc., ), wertner prediction , oceanographic , 

, — *N 

climatic, population ( dynamics and mobility ), capital goods 
producing machinery ( machine-tools, etc., ).; animal species 
mobi 1 i ty , etc. , etc. ’ 

NOTE: This network of Automated Documentation Centers will - 
distribute among themselves the necessary tasks for the - -- 
gathering, indexing, abstracting, etc., of the necessary li- 
. terature, and will. .regularly exchange their wealth of info.r- 
mation in suitable form ( punched paper tape, magnetic tape- 
or any other advisable medium ). in this eay, a substantial- 
wealth of information can be gathered In a relatively short- 

time. A secondary publication about the inventories of infor 

> 

mation kept, will also be a cooperative effort. 

2.7. ft is strongly recommended to organize these Re- 
gional Institutes as non-profit organizations bu t in such a- , 

. _ . v. ■ ..■■■; ■- ; • - 

wav that they could become sel f - supporting to a. large extent , 



after periods not exceeding of to £ yea.rs . 

' As an example of a possible arrangement, the necessary 

initial budgets(" seed " and n triggering funds " ) could be- 
underwritten in adequate percentages from a special ly Integra 
ted common fund. ( to which the U.N. Special Fund, the World 
Bank, the rest' of international and/or regional banks devoted 
to fi nan cement of development programs and the computer manu- 
facturers could contribute ) and by contributions from the 
governments of the respective regions. ~~ ~ 

If 3 three-years period to attain a self-supporting 
status is in principle considered, an arrangement such as the 
following could be established: 





U.N. Promoted 


Governmental 


Own 


1 


Special fund 


contributions 


resources 


1st year 


70% 


30 % 


.■**** 


2nd year 


50% . 


'■■■■■ 40% 


10% 


3rd year 


30% 


50% 


O 

CM 


4th year 


- - 


. 60% 


40% ’ 


* 5th year 


— 


40% 


60% 



Extreme care should.be exercised in the appointment of 
• the Directors of these Regional Insti tutes* as they should not 
only be knowledgeable about computing sciences and techniques 
but also they must have substantial administrative experience. 



2.8.," The own resources" from which the proposed 
self-supporting percentages of the operating ( and steadi= 
ly increasing ) budgets could be derived from: 

i. Sales of publications ( censsuses of insta 
Uations, multilingual glossaries, etc., ) from record 
video tape, radio, T.V. and mail courses ) ' 

ii. Participation in the copyrights of publi- 
cations, books translated, etc. 

iii. Registration fees to workshops, symposia, 
colloquia, meetings, courses, etc. 

iv. Hc.noraries derived from consulting and •• 
technical advising given by the i r’ permanent and "Mobile" 

i 

•staff, to governmental and private enterprises from coun 
tries within their respective regions. . 

v. income derived from the operation of the-’ — 
Educational units. 

vi. Sales of services (mi crdphotocopies .copies , 
translations-, bibliographies, etc., ) given by their Auto 
mated Documentation centers. 

vi i . Eventually, from computing services rende- 
red in economic and social development related tasks. 

2.9. Direction and Management 
* The Scientific and Technical directives for the 

networks of Insti tutes , could be conducted by Regional 



Consulting and Advisary Councils each one integrated by a 
group of 5 to 10 distinguished experts in development, in 
planning and in computer sciences nominated by UNESCO, FAO, 

V/HO and ILO, the U.N. Computing Research Center and other 
U.N. agencies, plys the Directors of the Regional Economic 
Institutes, by 2 to 3 representatives of the governments- 
included in each of the respective regions (' whom could - 
rotate in rigorous alphabetic order ) and by represen tatj. 
ves of IFIP and ISIS ( perhaps of some other International 
organizations ). These Regional Councils will appoint, - - 
among their members, two members- of the International Con- 
sulting Counc i 1 . 

The financial and administrative control of the pro 

posed networks could be the responsibility of a Soard of - 

Directors or Governing Council, integrated by members with 

"vote and voice rights" (officials appointed by the U.N. - 

by the contributing international banks and by the govern- 

• • 

ments of developing countries, actively participating com- 
puter manufacturers etc.). 

Each one of these' two International Governing bodies 
would elect among their members, a Permanent Secretariat - 
which v/ould act as an Integrated body when conducting their 
respect ive., bus iness between the (sixmonths apart) General Assem 
blies. One of the two annual General Assemblies will be a- 



Joint General Assembly, attended by both Governing Councils. 

2.10. A sample of the decisions and programmes which 
could be the responsibility of these Governing councils - - 
(offered only as an i lustration and not with a limitative- 
or exhaustive criterium ) would be: 

i. The coordination of the activities of the nejt 
works of Regional institutes. - 

if. The formulation of catalogues of experts, - - 
professors and. high-level technicians cacn tempi at ing sabbatj_ 
cal leaves, comparatively long vacation periods, leaves of- 
absen.ce, etc., and their matching with tihve catalogues of - - 
needs contributed by the Regional lnsti .cutes. 

This plan of distribution of experts, professors and 
high-level technicians has been developed! in great detail, - 
for Latin American countries, by the Latiim American Institute 
for Information and Computer Sciences (IL&CIC ), but it - - 
will gladly pass it under the control of. any (J. N. sponsored 
body for world-wide appl ica t ion i f it is considered as a -- 
worthwhile project. 

In genera 1* terms , this plan offers these foreign ex- 
perts a salary of Dls. 400.00 to Dls. 600* 00 per month, for 
persons wishing to devote 6 to 9 months of their sabbatical- 

leave in the recipient center of the developing country; - - 

% 

01s. 600.00 to Dls. *800.00 per month, if tihe duration of the 
stay goes from 9 to 12 months. 



. In both cases, furnished adequate lodging is covered 
also by the recipient center and, when necessary, the visij: 
ing expert Is furnished v/ith a vehicle for his daily trans- 
portation. 

The necessary funds can be covered, in different pro 
portions, by interested international bodies, by local go- 
vernments and directly by the recipient center. In principle 
it has been thought as feasible to ask the developing country 
government to cover 60% of the expenses involved leaving, 

25% and the cost of the lodging to the recipient center and 
15% and the travel cost to the international supporting agen 
cy. 

Fol lowing , the indispensable rules about the indispen- 
sable program to " get prepared " for these visits, It has - 
been envisaged that only those visits which could be prepa- 
red 9 to 12 months before the expert's physical arrival to- 
the developing country, will be sponsored and processed by- 
the international agency. 

0 

During the period of preparation, a carefully drawn- 
" job description "and a corresponding time-table of rela- 
ted operations has to be worked out between the expert and- 

the recipient center. An early definition of students, tech, 

• » 

nicians, equipment, books and journals, etc., needed to ful_^ 
fill the envisaged teaching and/or research and development 



program has to be drawn by both parties. 

The international sponsoring body reserves to itself 
the right to supervise the preparatory stages, for both par, 
ties and to call off the arrangement if they do not progress 
or do not ensure a successful development of the envisaged- 
program. 

lii. Integration of " mobile " multidisciplinary - 
" research- teaching " groups of experts to undertake well - 
defined development oriented projects of regional interest. 

iv. Development of a program to enlist universities - 
and high- learning institutes from economically advanced -- 
countries, in a cooperative project according to which they- 

I 

would allocate 5 to 10% of their teaching and research oe£ 
sonnel from Computing Centers, Departmen ts of Informat ion- 
and Computing Sciencies, of Operations Research and Manage 
ment Sciences, of Digital Electronics and Computer Design, 

of Mathematical Economics, of Regional Development, Beha- 

. / ' 

vorial Sciencies and other related departments, to be put 

i 

at the disposal of developing countries ( through the Re- 
gional Institutes ), for the helping to establish the - - 
jappropiate' definition and Implementation of their compute^ 
oriented development programs and to Increase the much -- 
needed academic mobility and the intelectual oemeeability 
of developing countries. \ 



v. .Development of a program to convince computer 
and perpheral equipment manufacturers to allocate a minimum 
of 20 to 30% of the used systems and machines of the 11 pre- 
vious to the last " generation, v/hich are completely or - - 
nearly completely amortized ( and which are usually destoy- 
ed ), for their installation in deserving institutions from 
•developing countries ( as per the recommendation submitted- 
to the Governing councils by the Regional Institutions ). 

vi. Development of a program to convince educatio 
nal, research oriented, and non-profit organizations from - 
economically advanced countries to donate, or lend or •-.lease 
•their discarded computing systems,' research and development 
equipments for digital electronics, advanced electronic - - 
equipment, teaching aids, etc., to be also installed at de- 
serving institutions from developing countries as previous- 
ly approved by the Governmental Councils, acting on the re- 
commendations proposed by the Regional Institutes. 

These two last programs have been envisaged by the*- 
I LAC 1C, as the two parts of an Electron ic"Tom Thumb Project" 
in which the two seven- leagues boots will be: h ardware and 
experts. 

vi?. Assisting the Regional Institutes In raising the 
interest and rallying the governmental forces from developing 



countries, for giving proper and strong enough support to 

♦ • - * 

the acquisition and installation of computing gear and the 
associated operating costs. Regional Institutes v/ill pro- 
vide, directly or through their foreign experts, the neces, 
sary advise and expertise for the proper selection, insta 
Flation end operation of the necessary machinery. 

viii. To admin ister, enlarge and allocate the fi- 
nancial resources pooled together in the special fund - - 
which the initial f inancement of the Regional institutes- 
v/ill be made „ 

lx. banning the creation and development of - - 
“technology poles " within developing countries which could 
act as triggering factors 11 economic development poles ". * 
x. To elaborate a plan to faicilitate the custom 
free and tax-free exportation and importation of program- 
mable desk caculatros, electronical digital computers , pro 
grams and programming systems in cards, tapes or disks, - 
peripheral equipments and components, whenever they are - 
meant for applications of computers to development. 

Up to now, there ©re many countries which have an 
incredible amount of “red-tape" and custom taxes on all- 
these products and which not having adhered to the Flo- • 
rence convention give them a. conventional treatment when 
Imported. - 



■ • 2.1. A detailed organization chart and a project 
of the necessary budget, could be subaatted for conside 

#> . WM 

ration in case it Is considered a useful contribution. 
The budget has been worked for a sample Regional Insti 
tute and separately for the Permanent Joint Secretariat 
and the two Governing Councils. 



■ APPENDIX 1 

Project of Curriculum for Professional Career 

leading to the degree of u Development Planning 

Engineer 11 • . 

( Mexico, I S68 ) 

The proposed Curriculum has been devised keeping in mind 
the author's experiences about the needs of developing coun- 
tries in the fields of planning for development and in the - 
utilization of electronic computers and of mathematical mo- 
dels and techniques for the acceleration of the social and - 
economic development. • ■ 

2. - The curriculum is organized in 4 years ( or 8 six month- 

j 

terms ) and. would lead to an Engineering degree in Develop- 
ment, at the professional level ( equivalent to a Bahcelor's 
degree in the United States educational system ). 

3. - Later on, curricula leading to Master' in Sciences and -- 
Doctoral degrees will be developed and implemented. 

4. - The detailed outlines. of the proposed courses have been- 
worked out in Spanish. The 4 ( or 8 ) courses in Mathematics 
and Computing Sciences, have been devised with the strong - 
believe that all of the classical material comprehending Di£ 
ferential and Integral Calculus , Higher and Modern Algebra, 
Differential Equations, Model building, Finite Mathematics, 
etc., can be taught ( with great advantages ) simultaneously 



with the teaching of symbol manipulation and information - 
structures handling, algori thmic models and the design and - 
building of programs, high level assembling languages, L. P. 
and matrix manipulation codes, compilers and operating sys- 
tems. 

5. - A final dissertation will be required prior to the grant, 

♦ ' ‘ * 

ing of the professional degree. 

6. - The approval to start this professional career ( from -- 
the Mexican educational authorities ) is expected before Oc. 
tober 1969 as plans have been drawn to start it in the Fall of 
1969. 



•/ 



CAREER FOR DEVELOPMENT PLANNING ENGINEERING 





Hs / v/k 


Fi rst Year 


Theoret. Lab/Comtg. Ct 


Mathematics and Computing Sciences 


. 5 3 


Physics 1 


. 3 


Governmental Organization and Control 
Systems 1 


3 ■■ : . 


General Theory of Ecology 


3 . : • 


Political Economy 


’3 


Regional Sociology 


3 


Introduction to Lav/ and Legislation 


2 * ^ rv ' 


Natural Resources 


3_._ 


l 

Second Year 


25 3 


Mathematics and Computing Sciences 11 


5 *3 


Physics II 


3 


Statistical Methods 1 


• 3 2 


Governmental Organization and Control 
Systems II 


3 


Human Ecology 


3 


Sociology 


3 



General Theory of Planning 



23 



Th i rd Year 

Mathematics and Computing Sciences ill 5 

Statistics II • . 3 

Design of Organization and Control Systems 3 

•>> 

Urban and Regional Planning 3 

Infraestructure Public Works 2 

Public Services 1 3 

Workshop on Economic and Social Planning 



Fourth Year 

Mathematics and Computing Sciences IV 

Probability and Multivariate Statistics 

Design of Organization and Control Sys- 
tems II ■ 

integral Planning 

Publ ic Services 1 1 

» 

Public Finances 

Applied Cibernetics and General Systems 
Theory / 

Workshop on Economic and Social Planning 



1 $ 

5 • 
3 

2 

3' 
2 ' 



2 

2 
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ERIC 



